Proteolytic activation of calcium-activated, phospholipid-dependent protein kinase by calcium-dependent neutral protease.
A Ca2+-dependent protease I), which hydrolyzes casein at Ca2+ concentrations lower than the 10(-5) M range, is purified roughly 4000-fold from the soluble fraction of rat brain. This protease is able to activate Ca2+-activated, phospholipid-dependent protein kinase (protein kinase C) by limited proteolysis analogously to the previously known Ca2+-dependent analogously to the previously known Ca2+-dependent protease (Ca2+ protease II) which is active at the millimolar range of Ca2+ (Inoue, M., Kishimoto, A., Takai, Y., and Nishizuka, Y. (1977) J. Biol. Chem. 252, 7610-7616). The protein kinase fragment thus produced shows a molecular weight of about 5.1 X 10(4), and is significantly smaller than native protein kinase C (Mr = 7.7 X 10(4). Although protein kinase C may be normally activated in a reversible manner by the simultaneous presence of phospholipid and diacylglycerol at Ca2+ concentrations less than 10(-6) M, this enzyme fragment is fully active without any lipid fractions and independent of Ca2+. The limited proteolysis of protein kinase C is markedly enhanced in the velocity by the addition of phospholipid and diacylglycerol, which are both required for the reversible activation of the enzyme. However, casein hydrolysis by this protease is not affected by phospholipid and diacylglycerol. Available evidence suggests that, at lower concentrations of this divalent cation, Ca2+ protease I reacts preferentially with the active form of protein kinase C which is associated with membrane, and converts it to the permanently active form. In contrast, the inactive form of protein kinase C, which is free of membrane phospholipid, does not appear to be very susceptible to the proteolytic attack. It remains unknown, however, whether this mechanism of irreversible activation of protein kinase C does operate in physiological processes. It is noted that Ca2+ protease II, which is active at higher concentrations of Ca2+, proteolytically activates protein kinase C irrespective of the presence and absence of phospholipid and diacylglycerol.